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Fig.5 Schematic diagram of electromagnetic
vibrating seeding device

2.1.3 AAKXBAHAEKE

H AT TR R & By 3 AR R e B 2 2R AR
Jia, AR A AL e R R

IKFER AR P28 — R F A 248 3 2N LA 5 Bl TR
WE, EELH T ORERD ORCRPAE SR L EIE) K
FE LR R, SCHR[S] N ER S - PRGN 40 AT T 52 Wi W Ao i 11
TR FEARME R, WA, KERLTE,
TR R AR SE R, FL42 o0 1.0 mm, ELZS 4 0.012
MPa, T AEAER K30 r/min, 3B ATk ok 2% >96%,
FFH<I%, SNE<L%, AR, B TSR
FERE A K, FRHEER = oA BB IA B 10080 /WA A
THAKE TR AL ZE A R U P A AN 25 AN I )
XFF KRR, Bl IME LA — EL~2 mmA AT, X
A R 2R G KRG AN iR 2, W 5 3 26RO, H i
BRI AL, DR AR, S BEAT s LIS s TR

A6 BAXBMHGHEHTER
Fig.6 Schematic diagram of suction needles seeding device

A7 Rk eyiiitsn
Fig.7 Schematic diagram of the same air velocity on
spherical surfaces

eI FAF T ANRLR -, AN EEB, AR, —
AN 2, DI SRR R T2 T AesF
FATARYIR B BOR AR . SCIR[OIE A BL T LAWK Ay
UL IIERTEGU (BT AN TR 5 B i W AT Bl A
(R BB, T ARETh i, SR B AN R
WA, SR A IE SRR L B0 e e SR e

IKFER A 3R D 25 B N AMIF IR 2 3 B 2, P
R SRR AR S TE I B LUBAR. KA, /ML
B LR AIBT 7R 2 4 . 15 2QB-33024 (W H 3 AU B AL
FEFERHLE T 0 T AR R 2 . ROCOM 3L K27
(R (R R PR 28 (18D %%, WA RE, <
Ty R TARATREAC, AR I8 ) B A7 HE il A 4 B2 A1
B AR AN AR 1 g &, ey i H
A RE, WAL D) HHBLE 2E,  IX SR IR AR
PAARIGE M o Jr R A L 2 Ak, Ta AR
KR MU e sh B8Ok ro il R LR, WP R AT P
ST VLIRS R R () U 3 £ T R )
BERAVS R R EA T TIRABIESE, W2 T 4Rl
WENTAESH, MR R T BE I, Wk
Pl NI S AT A, B AAANERE , WRR AL
S R AIANEE 4 s ) A A 25 IR g o 00
N PRAEAR RN L s 385, BRI\ — AR BERSA AR
BN FRIE BV T A i B AL BEAR,  SRIE U IR
R YA FEMRORSLBE I, P8 R ALK S
S TR A A Bz, R
VKGR A, A DRAE 7873 IR R AR E 165
P RE A, HOOT A A R A 3004/, A2 AR
A

B8 AR oy R A XA 25
Fig.8 Picture of seeding device with suction chamber

AR AR KRG . Bk, KE. B3R
FIRCBEE HORS B R R h S N, 1535 E Marksman
A\ BB B K e R - /INR R R 2%, H ASFI
W AT IR AR 119 1 9 0 2ZBQ-300 ALK FE T
T B 7K 2 T A FH 1 002 R F SO A Fr s, LN 2
W FLFLAE A 4.0 mm, 482542 1.2 mm, BE 254 0.02 mm,
TRI R, AW B2 R A 3R D 4% R A 241 A e L
YFEM I, LR REfRAR IR E: {EZLA¥E N 0.003 MPa



304 Ak TRE 224

2008 4F

HIT, F7/CR<E%, NJCR 94% (1~4 Fibs#E) , &
PR 550 I, AZAE PP RS SCPE SRR, IF HARIE
WMBEBRUKEIESHET, B %R,

KHIT I

A-A . R
EE LWL
i Y t
SRR — =L
R < s
") | — Ind
0
s Ei!
Vi _L-‘_"
—
Pt 2
B |

B9 AARERE KA B
Fig.9 Schematic diagram of air-suction two-layer
cylinder seeding device

2.2 BEBEMETEMITH

PR B BRI T ZRE A 2% RE RS SR, 1 HLid
AT Ph 2 1B R U A R TN BB B R T
XA IR IR A0 42 A B B e b ORI A A i 7 7R
AT I LA R A AR A S R b, T RS S R
R E R K

K FH KR BB X% b 2 5 1K RS B B Rk
#, DUBRN S SR Ig e b, VPP BENLPE LA
K, HEIR, —MAZRIGTE Pk A A FD
D N

DS RNV T T WA = L S VA A
P MR FE AT B AT AL, SRR S i
T St VAR £ WG E [ o5 2 S ] B SE DO
REREHE R RSF AN S B BRARK RV I Pl 4 M T
B, ARG Y (R RS o AR BRI ik
A SR EN LR B A 2 5 R R AT A 5 5 Ve A ek 4
5 AL Bk 45 3 A g5 A ok e A Bt S B R D iR
PO, (R TR AR O X, TARBCR AR, 455
SRR AR, BT SRS H m ST EY
B Fi43E E Marksman 23 w) SR G LA B Rl 2 AN 0
BERIALAH S B R LBl S AE TR R ], BoRSeE,
AHPEEmE, AR ot.
2.3 fH/BLIRE

h T AR KRS BB K, Wl T A R
T BB SRk R, CRUEA R LA
CLRCh RAIE B BT i ) BB bR 2 — . 4l T E —
A HEEAUE . L. EEERIAE . SRR
SRR R, oAU S A ke B AL O
e LU ST AR, H AT E 2 R X
. KERMGURRE. V B KERRE. &
Bl e B L SR SRl LA

I A58 [ R0 23 1 4 b e 2 2R H O ety K

WH A AR HER 24 ) SRE00A B EBAEFIHL. 56 H
FEpr AR . BN i 2, 2BPS-300
AN 2BDY-500 BUKFEE HAF RIS 9, LUK R R
RN 23 w) (7 Bl 28 90 55 R FH 10 30 2 1 Bty Ul 7 12
B 2BZ-300 %Y PR s RO R LIS R LR
F T 2220 ) DY S e A e Xl 78 126 5 2ZBZ-600 #47K
FEREMLIE R T K EAR B SOR 1 1Al 3 55

P A LA S BE N HBUR R : F Al
A LA RN LR 2 I —2, R Y Ry R i
PRI, 35 2 A LTI LS, W AR AN R
W RS, SMRHE T AR U LA E R
AR R S R ARG BRI SR AN, A R I,
Sy A G, B A T L N R
WEERARIIS A B L AL, AT 2
BRIV e+ K B AR il e e 2, oy T
WD, AN YIS, 2ZBQ-300 RUUZE R AR
KOKRERERHCRH T Ve 1288, 4ilREs, Mr
GHEVETRK 2 b, SRR E R K, s AE,
DU BE NG 4 DR %
2.4 BB

P PR R A AATRLFIRRS 7 T AN AR ], SR
B4 B2 B M RO F A 00, VB AL — AR 4% 4y 15.0~
18.0 SN, B, B RGO BA AA
REREERAL I Ly 2 — A4, (B2 A e e, A P
Kb PVC HOPBAL M AR AL (X 0.3~0.8 7T/
ERILER G B, — BB SE, 2R
Z I3, WL TR 16X 26 7RI R AR YR 2
f) 15X 25 7 S 300 mm X 600 mm PR 445 iR K
FH DR B 24 SRR ) — IR PE AR A, A 1 77 R R At
T B AR,

3 KEMEFREMEASRENERES

W 2 7K R80T S R (R IE R R R R R (R AT A J, T
A (KRS A4 FE DR Bl 9™ 10.5~12.0 thim? [ 8
GOKFE AT, PR ER DU B AR A 55 A
BEATHAL . E R AR R, ZEA A
SRR TR R P R B AR AN P X bR
IKFER G B R B e th g it — D4 mr, BOREE
SR JFORISAT ARG 24 1 0077 CaREUBRIRRD (RS /D B 4% ol
PETFh RS HE (R P B RS B R BERI A B MERA) R P, JF L2
SR 20 2 A8 FE A 5 RORG 5 1 Tl 15 % I LA v T
PERPAL E AR HE L5 Koy R vERE, B 1~2 Bk
178 CBREUBR AR, i 26k 3] 80%~90%LA |, ZFK /)
T3 mm, ARG BRI BRI H
3.1 MEBMEREMEE

DA A% G MBI 2 4R Tl 2 D4 A% 0 BRI /K 78 & Bk
gk, HARAAFEMGE R, BN, BESA, MR



EE]

PR AREBE P BFIE AR 525 4 I BF UL B Rt 205

(R0 s AR TR R ANVE R BELIE R, $E RS
Ph2E s HUBREE BRIt s 41 Y 2y 13 b S5 s #0872 A vl Ao
(RIBe R, AN D) i AL G 2 AR LR AL (K R 4 AN
AR SR, JUREE 1 IURS AN 2% AR (10 4 Pl 75 A1
Mbo R T 2255 KRR IE AN IE B I KRS AR AL X, HLBR
N EVHRBIIR LA IR AL B AR (L FEHLAL

KB T7 SRR, AR DR FrHER B A% Vv
TR TRl 7R ESEVE AN ST — P X 7R R b A 5 T
AR AL GBI SRR R HE ST AE, W R A KR Bk
WL S B PR RS 2Oy R, AR
Tty U2 SR T G BT RN S, ARUE TR AR e g A
(R TR) 25 4 ol UK T KRB RS 75 R o — ol bl A i ik
A

AU B PR KR 73 408 o e L AT Wl K w4
XEFF MG RN ESRAN T ATl FRF A BEar . 4
HUIE IR L AE TR S, X 2R K 1~3 mm
(KRR AT AP ORI AR, OB PR T ARG 5 3k
Tl e £ (0 BRI FTIT 1], BIF A Hh ok AL 2R AN S 1k R 2
PmEE S A, BB th & 2% fa i, e
(K35 ) A Je o R VAR P W e AR 5 el o 2 L 1) 7 A
TR 7K 22 R BRI e ARG B Le Ay, AR A i 22
oft BBl £ B R A AE SRR, 2 O XU A
AR, R SAPHRTE, AR,
VB LU S & H T 3 PRI BORIORS [ 2R AR LA . 277 R
AT o TR SEBLE SRR AL PRIUE LKL
BEHIEAT AL ST N UBORE 5 e #408 Bl AH R ABL ) R
A AR B, DL R AR IR ) g SR
e R AT BRSSP L AL SR R R TR BT
TR FLARMECR AL, AMURECRIERS Bl (I 1~
ARl CHORR TR ARG R, AR E KL
TRFFFZE . IBHPR. FARARISRGE . AR,
RN TR AT, R N BCETE S AL
BORMFEL I — LAY, R me ik — 20 oot A it (U
i KRR A AR EOR),  BEVH O 3 R 2 A 58 e AL
B, PRI PSR v R D R A BRI
W R 16 SRR T AR P 2K o i 4 i 38 I 2 2 AR
AU FEAS e R HE 77 B e 6 1) 5 TR ALY o
3.2 BEFMRETEMIZH

HAE N AL L AEEEOR, R AR R AL 5%
JHEEFUIF L2 Ta] 55 IR A A 3 B R0 i b
HIRGE, LA 7 RS VR A (R 25Kk . I3 AR AR
BNEHLA LB SSE AR, R UUNRD PR, IF
SCHUR 7 (RORS B SR IOMUE R A, B AT AR A28, g
A Ja R AR A TR R R TR A
eI, O TR IE R ke SRR S, AT A
IV T, SRR G 5, AR R

At BeitBR PR, b A SR A R A
PEo R IIBAENL AR B AR R LS, AT K
FSEIR s, BT HIBREE A R AT B A, BHAARAUR,
ANGHES) NS, T B R 7GR EB B R BRIk
HARIE S H A AL R0, 4550 7 CGE AR B A2 4 Ja Al
FHERERRR AL REAT 7K B B R SR T O 1) i) i
3.3 fH/BLIRE

DAFE (478 T2 B AR AR R B X, A6 I
RN B, Sehy BNV AR E LR
i LR 2 DHK S BN EIGER R, EEAFELX
PIHE T2, Sk BAEAR PR .

4 % i

FRIE M IR, X L5 R A, AL 7 Bk
PSS e/ N < S N TN Vi I AP VAP LY HINE B o O
FHAEM AR SR8, RIS I A AL B R K 2k
ISR CCEE, EERSASFUKRS SR B B L 220K, RS
AR S o

WIFSE SRS 5 O R s IS0 S ] o s A [ 20
FER R GOV T, R AL BT i RE
BB R, B DR AR R R, AT
HIET SR AN S, BEARHE A .

Bl P BB R A R R R 3E), RESE Y HAR 22
SR A PR L2 26 K 2 A Ja K R B B 75 PIORG o 4%
PRSI R H b, AT 5 ZERMRBIERIPE BRI R TAR
FREIR B R PRI B, ALK R R R
IR AR, moditl . WREEE. m AL, A
(135 ) K i o

(& £ 3 #fl

(1 oREAk, 4%, Fark, . 21 A RIE/KRER ALK
R ETT A, R RS 4R, 2000, 5(2): 30—33.

[2] Fark, /b, B0, 5§, 2ZBZ-600 BU/KAGHEF i
HHARI SN AT APEEFS, 2000, (1): 70—72.

[B1 Zdfh, ABMENE. rufdRah KRG Rk AR R BN Bt
HRIG[. LA AR, 2000, 31(5): 32—34.

[4 BBf%, sReR7E, BRGE. AR BAR R LIRS
PO B RHULETST, 2002, (2): 66—67.

(51 WEER, Sheifk, JRMEdE, A&, ARENZ R KRR Al
BSRG[N TR, 2000, 16(5): 52
—55.

(6] MRBLY, NHE)L, EHRIE. F 7 ARE RS
[P]. HAEF]: 8322332A, 1996-12-10.

[7] He Peixiang, Yang Mingjin, Chen Jian, et a. Photoelectric
controlled metering device of electromagnetic vibrating
type[J]. Transactions of the CSAE, 2003, 19(5): 84—86.

[8] XUEF, Rk, sKTH, . ARAKFEHEENG BB
BB SR, R MU, 2005, 36(2):
43—46.



306

AL TREAAR

2008 4F

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

Guarella P, Pellerano A, Pascuzzi S. Experimental and
theoretical performance of a vacuum seeder nozzle for
vegetable seeds[J]. JAgricEng  Res, 1996, 64: 29—36

ZOME, X, BROdE, . KREEEERREEE SR
PSRRI SE[]. AEHLIR4R, 1999, 30(6): 46—50,
101.

ZOMEE, B, BROaE, . AR HOKRERR AL
BRI T[T AR, 1998, 29(3): 43—47.
JiEe, #EwRAE, REE, & TR E K
FERAEHLEIWEFT) . HUHL™ WP R S5 A8, 2004, 17(3):
36—38.

O Fe, sREE, BREE. KREBRERRNL ) R
Bidtde B . AR, 2003, 34(5): 175—176, 180.
WEE., WELEMITE L 2 0REP. HALF:

3297308A, 1991-12-27.

R . AR UK % FE A B[P, p EEA

01222990.3, 2002-01-30.

R, AR, A4, 4. YB-2000 B {EEHE A Z)
RS E L LRI . A0k TRk, 2001, 17(6):
69—72.

Rk, R AU ERRMERIRP. T E TR
200520101391.2, 2006-10-11.

Wang Yuxing, Luo Xiwen, Xiang Weibing. Research on paddy
seedling ordered pneumatic throwing transplantation[J]. 2002

(19]

(20]

(21]

(22]

(23]

[24]

(29]

(26]

(27]

(28]

ASAE Annua Meeting, 2002, Paper number 021060.
kTR, BRI, Fh2 3, 5. 2BDY-500 JE/KAE B A
RIS R R [T R HULTFSE, 2001, (2): 81
—83.

TR B, Y. BIEREOKTE & @A s
e SRR . RIS, 2006, (7): 154—157
TRACER. JKARE LT A B R 2 B B b B A
ARFR[D]. KA HHKE:, 2007.

DR, DAL, FE2%, . KRB REHLRINE
RETR[T. Hh R4, 2003, 22(1): 55—59.
&, k&, Too, . R TREESNGE A AR
MM Aol THE4, 2005, 21(8): 66—69.
R, WY REMRIM]. L REREEECR R
£, 2006.

W, B iR SR SR e s R = 2 AT (). R
LB AR, 2003, 31(4): 106—108.

ik, AR, A8 B, A, ARSI AR TS E)
ST SRR AT Ak TR, 1996, 12(1): 81—86.
KimD E, Chang Y S, Kim H H, et al. An automatic seeding
system using machine vision for seed lineup of
cucurbitaceous  vegetablesJ]. An ASABE Meeting
Presentation Paper Number: 061206.

R T L VIR P e (1 Y e VA AU E A V&S
HERD]. KA EHMKE:, 2006.

Resear ch advances and prospectsin the seeding technology
and equipment for tray nursing seedlings of rice

Zhou Haibo'3, Ma Xu**, Yao Yali*
(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130025, China;
2. Key Laboratory of Key Technology on Agricultural Machine and Equipment (South China Agricultural University),
Ministry of Education, Guangzhou 510642, China;
3. College of Mechanical Engineering, Jiamusi University, Jiamusi 154007, China;
4. Longfeng Industrial Company in Daging Oil Field, Daqging 163511, China)

Abstract: After having gathered and summarized the technology and equipment for rice precision seeding of tray
nursing seedlings at home and abroad, the paper summarized systemically the current research status of every kind
machine type and analyzed particularly the technology difficulty in seeding, soil-spread and synchronous transmission of
tray, and adopted work principles, technical parameters and performance index to be achieved, based on the structure
characteristics and work principles of seeding pipelining. The application scope was confirmed by analyzing the
characterigtics of the existing machine types. A new type nursing seedlings system fitting for precision seeding supper
hybrid rice was put forward based on the agronomic requirements of the rice planting and throwing transplanting and
more especial supper hybrid rice planting technology in China. The above research provides technical references for
traditional rice nursing seedlings and low cost, high velocity, precision tray nursing seedlings of developing supper
hybrid rice.
Key words: rice nursing seedlings seeding; precision seeding; tray nursing seedlings; super hybrid rice



